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To determine the prevalence of infection with Campylobacter fetus subsp. jejuni in Bangladesh, culture surveys were conducted among three populations.
In Dacca, Campylobacter was isolated from 5.2% of 97 individuals with clinical dysentery and from 12.3% of 204 patients with only diarrhea. This difference may have resulted from a greater representation of young children in the second group. Campylobacter was isolated from 17.7% of the 141 healthy village children aged 1 to 5.5 years and from 38.8% of the 1-year-old children. More infected children (48%) had a history of recent diarrheal illness than did a group of matched controls (20%; P = 0.016). These findings suggest that campylobacter infection is common for Bangladeshi children. However, this organism may not cause diarrheal illness in all instances in which it is isolated.
Studies in Europe, Canada, Australia, and the United States have shown that Campylobacter fetus subsp. jejuni is a common human enteric pathogen (1, 5, 11, 13, 15) . Because in the developed countries Campylobacter has usually been isolated from individuals who sought medical attention because of diarrhea, the clinical spectrum of campylobacter enteritis has been defined from studies of these populations (1, 5, 13) .
Several studies from developing countries have documented the isolation of Campylobacter from patients with diarrhea (4, 6, 12) (14) . Isolation of Salmonella and Shigella from specimens from the village children was done with MacConkey and salmonella-shigella agars (7) .
RESULTS
Campylobacter-like organisms were isolated from the feces of 55 of the 442 Bangladeshis from whom specimens were obtained for culture in these studies. All 43 viable strains received by the Center for Disease Control were identified as C. fetus subsp. jejuni according to the following characteristics: typical colonial morphology on the Campy-BAP medium; gram-negative, curved, motile rods; positivity for oxidase and catalase; growth in brucella broth at 37 and 42°C but not at 25°C; no growth in 3.5 and 6.5% NaCl; multiplication in 1% glycine; H2S production in Kliger medium with lead acetate paper; and sensitivity to nalidixic acid.
Clinic populations. C. fetus subsp. jejuni was isolated from 12.3% of the members of group A (Table 1) , with the highest rate among children (21%) being for those less than 1 year of age. Children under 5 years of age constituted 65% of this population. Although the isolation rate in 110 children under 3 years of age (15.5%) was higher than in individuals 3 to 66 years of age (8.5%), the differences were not statistically significant. For the entire group there were no significant differences in the isolation rate according to sex. Campylobacter was isolated from 5.2% (Table  1 ) of the patients with bloody diarrhea (group B) seen at the clinic during the same time period. Children under 5 years of age constituted 37% of this population. Only 1 of 47 (2%) persons over the age of 10 was positive for Campylobacter.
Virage children. C. fetus subsp. jejuni was isolated from 17.7% of 141 village children (Table  2) ; the rates for males (17.3%) and females (18.3%) were similar. In contrast, Shigella was isolated from only three children (2%), and Salmonella was not isolated at all. The highest isolation rate was for children 12 to 23 months of age (38.9%), significantly higher than the isolation rate for the older children (X2 = 4.8; P = 0.029).
There was no spatial clustering associated with infection; children infected with Campylobacter resided in 21.6% of the 111 households from which cultures were obtained. In 85 of these households in which specimens for culture were obtained from only one child, 16 .5% of the children were infected; in 36.4% of 22 of these households in which specimens for culture were obtained from two children, at least one child was infected; and in 50% of 4 of these households in which specimens for culture were obtained from three children, at least one child was infected. In only 1 of the 26 households (3.8%) in which specimens for culture were obtained from two or more siblings were there two infected children. Similarly, of 12 children who lived in the same household with an infected sibling and from whom specimens for culture were obtained, only one specimen was positive (8.3%).
Each of the 25 children from whom Campylobacter was isolated was matched with 2 culture-negative controls who lived in the same village, but not in the same household, and were sex and age (within 6 months) matched. Records of interviews with mothers of these children were reviewed to determine whether any diarrheal episodes had been noted in the 30 days before the culture was prepared. A diarrheal episode was defined as four or more loose stools a day, with or without abdominal pain and fever, for at least 1 day (1). Twelve of the children from whom Campylobacter had been isolated (48%) had had symptoms within 1 month before the culture (Table 3) , as had 10 (20%) of the controls. Although not all children infected with Campylobacter had a recent history of diarrhea, significantly more of them did than controls (P = 0.016, two-tailed Fisher's exact test) (9) . DISCUSSION This study shows that C. fetus subsp. jejuni can be isolated from clinical specimens without using apparatus to reduce the oxygen level to 5%. Although the candle jar may not provide the optimal atmosphere for all strains of C. fetus subsp. jejuni, it can be used in field settings and seems to provide a sufficiently low level of oxygen for the frequent isolation of Campylobacter from clinical specimens. Whether a higher isolation rate would be found with an oxygen level of 5%, direct plating, or refrigerated carrier media will require further study.
C. fetus subsp. jejuni has been isolated from individuals from all parts of the globe (1, 3, 6, 11, 12, 15) . Most of the epidemiological investigations of campylobacter infections have been in the developed countries, and most Campylobacter isolates have been obtained from patients with diarrhea or from asymptomatic individuals exposed to a common vehicle (1, 5, 13) . Studies of patients presenting to hospitals complaining of diarrheal illness indicate that Campylobacter has been isolated about as frequently as Salmonella or Shigella (1, 11, 13, 15) . Isolation of C. fetus subsp. jejuni from healthy individuals in developed countries has been infrequent (2, 13, 15) , although Lauwers and colleagues isolated Campylobacter from 1.3% of a group of "asymptomatic" children tested in Brussels (8) .
However, most of these children were newly arrived immigrants from North Africa, living in poor conditions, and no information was obtained about their having had recent episodes of diarrhea.
Few data are available on the incidence of Campylobacter isolates from healthy populations in the developing world (4, 6, 12) . Several reports have indicated that Campylobacter was isolated from patients with diarrhea, but there have been few controls. In one study (6) Demol and Bosmans found that 9% of children infected with measles were also infected with Campylobacter. Recently, Bokkenheuser and colleagues studied the summertime rates of isolation of Campylobacter from black South African children living in a rural area (3). C. fetus subsp. jejuni was isolated from 35% of 78 children with diarrhea and from 10 (16%) of 63 children without diarrhea. Campylobacter was isolated from 44% of children between the ages of 9 and 24 months who did not have diarrhea.
In our study of village children in Bangladesh during the dry season, Campylobacter was frequently isolated, with an infection rate for village children 12 to 23 months of age of nearly 40%. If this rate is typical for the whole year, the incidence of infection must be high: if a child carried the organism for 1 Program, 1979) . Fewer than half ofthe Campylobacter-positive patients in our study had a history of diarrhea within 1 month of the time specimens for culture were obtained, which suggests that infection is frequently asymptomatic or that the organism is carried by the pati'ents for several months after they are infected. The study of culture-positive and culture-negative children showed a significant association between having had diarrhea and isolation of Campylobacter. These data are compatible with the hypothesis that infection with C. fetus subsp. jejuni may be associated with disease in some instances in Bangladesh as it is in developed countries.
The lower rate at which Campylobacter was isolated from patients in Dacca who had diarrhea than from the village children may in part result from the different age distributions of the three populations. Age appears to be a significant variable affecting the isolation rates for all three groups.
The high prevalence of campylobacter infection in a population of village children suggests that in Bangladesh these organisms may not have been the etiological agents for diarrheal illness whenever they were isolated. Further studies are needed to assess the pathogenicity of isolates from symptomatic and asymptomatic individuals and to determine the natural history of, and immunity to, campylobacter infection in Bangladesh.
